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NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 7216 : 1992 'Acoustics — Agricultural and 
forestry wheeled tracters and self-propelled machines — Measurement of noise emitted when in 
motion' issued by the International Organization for Standardization (ISO) was adopted by the 
Bureau of Indian Standards on the recommendation of the Agricultural Tractors and Power Tillers 
Sectional Committee and approval of the Food and Agriculture Division Council. 

This standard was first published in 1987 and based on ISO 5131 : 1982 and DIS 7216. With the 
revision of ISO 5131 in 1996 it has been decided to revise this standard also. This standard will be 
published in two parts. This part (Part 2) covers measurement of noise when tractor in motion and 
Part 1 covers method of measurement at operator's ear level. 

In the adopted standard certain terminology and conventions are not identical to those used in Indian 
Standards. Attention is drawn specially to the following: 

a) Wherever the words International Standard* appear, referring to this standard, they should 
be read as Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards the current practice 
is to use a point (.) as the decimal marker. 

In this standard, the following International Standards is referred to. Read in its respective place, the 
following: 

International Corresponding Indian Degree of 

Standard Standard Correspondence 

lEC 651 : 1979 Sound level meters IS 9779 : 1981 Sound level meters Identical 

The technical committee responsible for the preparation of this standard has reviewed the provisions 
of the following lEC/ISO standards and has decided that these are acceptable for use in conjunction 
with this standard: 

lEC 942 : 1988 Sound calibrators 

ISO 6814: 1983 Machinery for forestry — Mobile and self-propelled machinery — 
Identification vocabulary 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values (revisedf. 
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1 Scope 

This International Standard specifies a method for 
measuring the A-welghled sound pressure level of 
the noise emitted by agricultural and forestry 
wheeled tractors and self-propelled machines, fitted 
with elastic tyres, the noise being measured while 
the vehicle is in motion 

It IS not applicable to special forestry machinery, for 
example, forwarders, skidders, etc.. as defined in 
ISO 6814. 

NOTE 1 The test method calls for an acoustical envi- 
ronment which can only be obtained in an extensive open 
space. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the lime of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and parties to 
agreements based on this International Standard 
are encouraged to Investigate the possibility of ap- 
plying the most recent editions of the standards In- 
dicated below. Members of lEC and ISO maintain 
registers of currently valid International Standards. 

ISO 6814:1983, Machinery for forestry - Mobile and 
self-propelled machinery — Identification 
vocabulary 

lEC 651:1979, Sound level nyeters. 

lEC 942:1988, Sound calibrators. 



3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 



3.1 agricultural tractor: A self-propelled wheeled 
machine having at least two axles, or a track-laying 
machine, particularly designed to pull, push, carry 
and operate Implements used for agricultural work 
(Including forestry work). It may be provided with a 
detachable loading platform 

3.2 agricultural self-propelled machine: A machine, 
other than a tractor, having its own means of pro- 
pulsion and normally Intended for use In agriculture 
and forestry. 



4 instrumentation 

4.1 A suitable measuring device is a sound level 
meter meeting or exceeding the requirements of a 
type 1 instrument in accordance with lEC 651. 

4.2 If alternative measuring equipment including, 
for example, a tape recorder and/or level recorder. 
Is used, the tolerances of the several sections of the 
measuring chain shall not exceed the tolerances 
given in relevant clauses of lEC 651 If a tape re- 
corder is used as part of the measuring equipment, 
it may be necessary to include suitable weighting 
networks for recording and reproduction to provide 
an adequate signal-to-nolse ratio over the whole 
frequency range of interest. 

4.3 The calibration of the equipment at the time of 
measurements shall be, In all respects, in accord- 
ance with the specirications of lEC 651 for a type 1 
Instrument. Checking of the calibration shall be car- 
ried out at appropriate intervals and at least before 
and after each measurement session, using an 
acoustical calibrator in accordance with the specifi- 
cations of lEC 942 for a class 1 instrument 

The calibrator shall be checked annually to verify its 
output and its calibration shall be traceable to a na- 
tional standards laboratory 
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4.4 The rotational speed of the engine and the 
road speed of the machine shall be measured with 
Instruments having an accuracy of ± 0.5 % for en- 
gine speed and ± 1,5 % for road speed. 

5 Meteorological condltlona 

The test shall not be carried out In adverse weather 
conditions which are likely to afTect the measure- 
ments. 

The wind velocity measured at 1,2 m above ground 
level shall not exceed an average value of 5 m/s 
averaged over a 30 s period, or a maximum value 
of 8 m/s during the test period. For wind speeds in 
excess of 1 m/s, a microphone windscreen shall be 
used; appropriate compensation for the effects of its 
use shall be allowed for in the calibration. 



8 Background noise 

The A-weighted sound pressure level of the baclc- 
ground noise, including wind noise, shall be at least 
10 dB below that produced by the machine being 
tested. 



7 Acoustical environment 

7.1 The test site shall consist of a tracl< across a 
substantially level, open space. It shall be such that 
hemispherical divergence exists between the noise 
source and the microphone to within + 1 dB. This 
condition is deemed to be satlsfled if, within a radius 
of not less than 50 m. there are no objects (such as 
buildings, solid fences, rocks and other machines) 
iilcely to reflect significant sound. 

7.2 The surface of an area having a radius not less 
than 10 m about the centre of the site (the test area) 
shall consist of smooth concrete, asphalt or similar 
hard material, dry and free from acoustically ab- 



sorptive materials, such as powdery snow, grass 
and ashes. 

« 
7.3 In the vicinity of the microphone, there shall be 
no obstacle that could influence the acoustical field 
and no person shall remain between the micro- 
phone and the noise source. The meter reader shall 
be positioned so as not to influence the meter read- 
ing. 



8 Layout of the test area 

8.1 The centreline of the traci< (CC). a line {PP) 
perpendicular to It and passing through the centre 
of the test area and two lines (AA and BB) parallel 
to line PP and 10 m from it shall be mariced on the 
traci( (see figure 1). 

8.2 The microphone positions shall be located on 
the line PP on each side of the centreline and 7,5 m 
from it as shown in figure 1. 

The microphone shall be 1,2 m above ground level. 

The microphone shall be oriented in a direction 
normal to the centreline of the path of travel on the 
track. 



9 Machine conditions 

9.1 The machine being tested shall comply with 
the manufacturer's specifications and shall be op- 
erated In accordance with published instructions. It 
shall be unladen and unballasted and. except in the 
case of non-separable machines, be without trailer 
or semi-trailer. 

9.2 Immediately before the test, the engine shall 
be brought to its normal operating temperatures. 



18 12180(Part2):2000 
ISO 7216:1992 



Dimensions In metres 
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1 ) One microphone position may be eliminated, in which case an additional test run from BB to AA is required 
Figure 1 — Layout of the test area — Microphone positions 



9.3 If the machine is fitted with more than two- 
wheel drive, it shall be tested in the drive which is 
intended for normal road use. 



9.4 The machine shall be fitted with tyres in ac- 
cordance with the manufacturer's specifications. 
The tyres shall not be more than 50 % worn. 



9.5 During the test, only those components re- 
quired for operation on the track shall be in opera- 
tion. 



10 Test procedure 



10.1 The machine, with its centreline over the 
centreline of the track, shall approach line AA at a 
steady speed corresponding to three-quarters of the 
maximum speed In the transmission ratio giving the 
highest travel speed. 



10.2 When the front of the machine reaches line 
AA, open the governor (throttle) fully as rapidly as 
practicable and hold it in that position until the rear 
of the vehicle crosses line BB. Then return the gov- 
ernor (throttle) to the slow-Idle position as quickly 
as possible. 



10.3 Note the maximum A-weighted sound pres- 
sure levels, measured with time-weighting charac- 
teristic F during the period In which the machine 
travels between lines AA and BB. If a sound peak 
obviously out of character with the general sound 
pressure level is observed, discard the measure- 
ment. 

11 Expression of results 

11.1 The results shall be considered as valid if the 
difference between two consecutive measurements 
made on the side of the machine which gives the 
higher A-weighted sound pressure does not exceed 
2dB. 

11.2 The average of the two highest consecutive 
values from 10.3, validated as in 11.1. shall consti- 
tute the overall test result. 

12 Test report 

The test report shall include the following details: 

a) reference to this International Standard; 

b) the name and address of the manufacturer; 

c) the machine type, model serial number and 
transmission type;. 
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d) the type and rated speed of the engine; i) the A-weighted sound pressure level of the 

background noise; 

e) a brief description of the silencing system, if 

provided; j) the number of measurements and the sound 

pressure levels recorded; 
whether the machine is In two- or four-wheel 

drive; k) overall test result (see 11.2); 

• 
g) details of the test site, the testing ground condi- I) the date and place of test, and signature of 

tions and meteorological conditions; tester. 

h) the measuring instrumentation (including 
windscreen, if used); 



Bureau of Indian Standards 

BIS is a statutoiy instituticm established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of stardardization, maridng and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
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implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
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Amendments are issued to standards as the need arises oa the basis of comments. Standards are also reviewed 
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